Summary. Season 
Introduction
Season of birth affects testicular growth in ram lambs (Courot, de Reviers & Pelletier, 1975) , the testes of lambs born in the autumn growing more rapidly than those of lambs born in the spring. This effect could be associated with variation in the sensitivity to the negative feedback effects of gonadal hormones on gonadotrophin release as demonstrated for females (Legan, Karsch & Foster, 1977) . However, the assessment of the effects of variation in negative feedback by measurement of the response to hemicastration in two different seasons indicated that it was not a contributory factor for at least those seasons (Land, Drury & Fordyce, 1979) . Alternatively, the relative proportion of particular cell types could be affected by the season of birth and growth. The aim of the present work was to study the populations of cells in the testis remaining after hemicastration and in the normal testis of lambs born in winter or summer.
Materials and Methods
Finn-Dorset lambs, 17 born in winter 1977 (31 December 1976 to 20 January 1977) and 21 born in summer 1977 (2 July to 12 August 1977) were studied. In both seasons, the lambs were born and reared indoors, and were weaned at 8 weeks. They were offered a creep feed (15% crude protein, 12-6 MJ/kg dry matter) ad libitum from 6 weeks, and hay ad libitum from 8 weeks, up to 19 weeks of age. Eight of the winter-born and 10 of the summer-born lambs served as controls; the remainder, chosen at random, were hemicastrated at 12 weeks + 3 days of age. The animals were killed at 6 months of age and in each group one testis of each lamb was fixed in Bouin's solution.
Histological analysis of intertubular and tubular tissue was performed as previously described (Hochereau-de Reviers, Loir & Pelletier, 1976a; Hochereau-de Reviers et al, 1979) . The relative volumes of intertubular tissue and seminiferous tubules were determined with a 25-point ocular integrator (Hennig, 1957) by the formulae of Abercrombie (1946) as modified by Ortavant (1959) . The total length of the seminiferous tubules per testis was calculated from the testis weight, the relative volume of seminiferous tubules and the cross-sectional area of seminiferous tubules (Attal & Courot, 1963 (Table 1 ). The total volume of Leydig cells per testis was significantly higher in summer-born animals (P < 0001) but hemicastration had no further effect.
The mean cross-sectional area of Leydig cells was also affected by season ; it was significantly less in summer-born animals (P < 0-05). Variations in the mean cross-sectional area of Leydig cell nuclei paralleled those of the whole cell. The total number of Leydig cells per testis was significantly higher in summer-born than in winter-born animals (Table 1) .
Seminiferous tubules and Sertoli cells. The mean seminiferous tubule diameter (Table 1) was significantly increased by hemicastration (P < 005) and was higher than in summer-born animals (P < 0-001).
The total length of seminiferous tubules was greater in summer-than in winter-born animals (P < 0001). The surface area of tubular wall was increased by hemicastration (P < 005) and was greater in summer-than in winter-born animals (P < 001).
The total number of Sertoli cells per testis was greater in summer-than in winter-born animals (P < 0-001). Spermatogenesis. The total number of A0 reserve cells per testis was very variable so that even the 50% greater number present in summer-than in winter-born lambs was not statistically significant (Table 1 ). The daily production of Aj spermatogonia was greater in summer-than winter-born animals (P < 0-01). The daily production of leptotene primary spermatocytes was increased by hemicastration (P < 0-05) and greater in summer-born animals (P < 0-01).
The daily production of round spermatids per testis was significantly affected by season (P < 0-001) and by hemicastration (P < 0-05).
The yield of spermatogonial multiplication varied considerably with season and hemicastration but, as with the number of reserve stem cells, the within-group variation was high and the effects not statistically significant. The size of the effects was such that the summer-born control lambs had only half the yield (27%) of the other three groups (45-47%). The yield of meiotic prophase did not vary significantly. With similar yields from meiosis, the low efficiency of spermatogonial multiplication was reflected in lower overall yields of round spermatids per A) spermatogonium in the summer-born control lambs than in the other three groups, but again this effect was not statistically significant.
Interrelationships. The within-group correlations showed relationships which were independent of the effects of treatment (Table 2) .
Variations in testicular weight were equally associated with variation in the intertubular (Land et al, 1979) . With a constant age of sampling, however, season of birth is fully confounded with season of sampling so that the effects of birth on testis size reported by Skinner & Rowson (1968) (1980) , more Sertoli cells were observed in the testes of summer-born lambs although the difference was 1 -5-rather than 2-fold. Of these differences, the greater number of Sertoli cells in summer-born lambs has been reported earlier by de Reviers et al. (1980) . Sertoli cell division ceases before puberty in the ram (Courot, 1971) (Lafortune et al, 1982) , and this led de Reviers et al. (1980) to argue that LH pulse frequency of the young lamb partly controls the number of Sertoli cells of the adult. In the present experiment, all the effects of season on the rate of production of spermatids (50%), as observed previously by Ortavant (1959) , Hochereau-de Reviers et al. (1976b) and Schanbacher & Ford (1979) , could have arisen from the difference in the daily rate of production of A¡ spermatogonia (57%), whereas the effect of hemicastration on the daily production of spermatids (26%) arose entirely from effects on the differentiation of similar numbers of A ! spermatogonia.
Hemicastration showed that spermatogenesis can be increased in individual testes of summerborn lambs, thus indicating that the limit to spermatogenesis in the intact lamb is under systemic control. Changes in the concentration of FSH have been implicated in the increased rate of growth of the testis after hemicastration (Walton, Evins, Hillard & Waites, 1980; de Reviers et al, 1980; Land, Baird & Carr, 1981) and passive immunization against oestrogens or oestrogen supplementation (Jenkins & Waites, 1983) . Although the increase in the concentration of FSH was about 1-5 times in both studies, the variation amongst animals within groups was such that the effect was not statistically significant.
The season in which the lamb is reared has a marked effect on the establishment of interstitial cells and those of spermatogenesis. The histological components of the increased growth of the testis were therefore the same at both times of the year. This indicates that the systemic feedback equilibria controlling spermatogenesis were not affected by season.
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